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Cancerous cells transformed by KSHV infection mani-
fest an increased expression of both viral and human
interleukin 6 (IL6). Although increased IL6 appears
important to maintain cancer cell proliferation, what
causes IL6 increase in the tumor cells by KSHV infec-
tion remains largely unknown. KSHV mRNA transcript
accumulation protein (MTA or ORF57) has been char-
acterized as a multifunctional protein in regulation of
viral gene expression.
In seeking for genome-wide RNA targets of MTA by
the CLIP assay, we identified viral IL6 (vIL6) as an
MTA target which contains an MTA response element
(MRE). MTA enhanced both vIL6 and human IL6
(hIL6) expression and cells with a MTA-null KSHV gen-
ome displayed a deficiency inv I L 6e x p r e s s i o nd u r i n g
virus lytic induction. Mutations in the vIL6 MRE identi-
fied its role in translational enhancement of vIL6,
suggesting that vIL6 is translationally regulated in a
sequence-specific manner. Unexpectedly, Ago2 which is
a major component in RISC was found in RNA-protein
pulldown assays by using MRE-RNA oligomers. Bioin-
formatics analysis showed that the identified vIL6 MRE
contains a functional seed match to miR-1293. Ectopic
expression of miR-1293 prevented vIL6 expression.
Mutation of the miR-1293 seed match in the MRE or by
ectopic expression of MTA could diminish the transla-
tional repression of vIL6 mediated by miR-1293 in vitro
and in vivo, resulting in enhancement of vIL6 expres-
sion. Furthermore, we demonstrated that hIL6 expres-
sion is also under control by miR-608 binding to a
similar MRE in the corresponding region. Through
interaction with a RISC component Ago2, MTA pre-
vents miRNA-mediated recruitment of IL6 mRNA into
RISC, thereby relieving the translational repression.
Together, our results suggest the existence of a highly
conserved miRNA pathway in cells in prevention of
cytokine-induced cell proliferation and compelling
evidence of how an oncogenic virus invades this path-
way to induce cell proliferation and tumorigenesis
during virus infection.
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